We study the average and range Fe contents in wild plants from pastures located in West and Central Spain, and how its Fe content is affected by some environmental factors, specially the soil variables: lithology, clay, pH, organic matter, free CaC03, exchangeable Ca, Mg, K and AI, available P, total N, water, climate, rainfall, temperature range and light intensity.
Introduction
Nutritional soil factors such as concentration of trace elements, are important in determining the distribution and nutritional ecology of native plants. All plant species are not equally sensitive to any given trace element. Striking differences have been found among plant species. Differences in uptake among ecotypes or cultivars have long been established as well. Metal uptake may vary appreciably among different plant parts. Metal status is also influenced by plant maturity, environmental factors, rooting depth and by interactions with other metal and nutrients.
In many cases, findings over trace elements currently recognized as important nutrients for animals and man, contribute to the understanding about the environmental behaviour of the trace element as well. This information could provide a better understanding of how different elements behave in the complex food and feed chain of man and animals and in the geochemical environment (Kubota, 1983) .
It is quite apparent that both growth medium and plant species must be considered as factors in iron uptake. A continuous supply of iron is essential to the welfare of green plants, animals and man. However. in spite of the large amount of iron in soil and the low quantities needed for plant growth, iron deficiencies may occur because a very little part of it is in available form.
Plant species exhibit a wide genotypic variation in their ability to respond to iron stress. Some genotypes are iron efficient and are able to solubilize iron in the vicinity of their roots. Iron deficiency in plants is rarely, if ever, the result of low total Fe in the soil but it is the result of inadequate available iron levels (Kubota et aI., 1987) . It may be noted that natural vegetation is rarely, if ever, chlorotic.
Any factor that decreases the availability of iron in a soil or interferes with absorption or use of iron may cause the plant to become iron deficient or that at least has nutritional difficulties with respect to this element. Brown (1961) describes as iron causative factors the following: low iron supply; calcium carbonate in soil; high-water condition; high phosphate; high levels of heavy metals; low or high temperatures, high light intensities; high levels of nitrate-nitrogen; poor aeration; certain organic matter additions to the soil. These causes have been reviewed by Walliham (1966) and Lucas and Knezek (1972) .
The causative factor of iron disturbances must be recognized and alleviated, and plant populations must be selected in order to get a good nutrition in the unfavourable environments. Within this context, our work pretends to know the environmental factors, mainly edaphic, more related to Fe uptake by herbaceous plants with high forage value. First we present a study of wild subterranean clovers popUlations from Western Spain. Afterwards we study other pasture species on several sites of Central Spain.
Material and methods

Plant material
Our studies are based on plant samples from 235 wild populations, chosen among more than 500 samples belonging to close taxonomic species of Trifolium subterraneum L. sensu latu which were collected from the soils where they grow in Western Spain. The fresh plant material was classified following the taxonomic revision carried out by Katzelson (1974) . Fifty six of the plant populations considered in this study belong to Trifolium subterraneum L. brachycalycinum Katzn. et Morley, while 179 belong to Trifolium subterraneum L. subterraneum.
The pasture species belonging to the sixteen selected plant communities had been, besides that of Trifolium subterraneum L. subterraneum (Ts), T. cernuum (Tc), Ornithopus compressus (Oc), Agrostis castellana (Ac), Dactylis glomerata (Dg), Bromus hordaceus (Bh), Cynodon dactylon (Cd) and Holcus lanatus (HI).
The selection of sampling stations was done randomly, in the case of subclovers in Western Spain from South to North, and for the other species in Central Spain. The selection of sampling plots was also done at random.
Plant analysis
Plant tops were collected at the phenological stages corresponding to the end of flowering and fructification, with a small hoe in order to get whole plants in the case of annual species. The fresh plant samples were quickly and thoroughly washed up with deionized water. The fruits of T. subterraneum and Ornithopus compressus and the runners of Cynodon dactylon received special attention; in the case of the buried fruits of T. subterraneum, they were treated one by one in order to eliminate any soil particle. The material was dried at 80°C to a constant weight. One gram of dried ground plant was dry-ashed. The ashes were treated with a 1/1/8 mixture of HClIHN03/water. After filtration, Fe was determined by atomic absorption spectrophotometry. The Fe results are given in mg kg-I.
Soil analysis
Soil exchangeable calcium, magnesium and potassium were extracted by percolation with a I N ammonium acetate solution at pH=7; total acidity and soil exchangeable aluminium were extracted also by percolation, using I N KCI. Calcium carbonate was analyzed by the acid neutralization method of Black (1965) . Total nitrogen was determined by the Kjeldhal method. The pH was measured in a saturated paste. Clay was determined by the method of Boyoucos. Organic matter was determined by oxidation with potassium dichromate and concentrated sulfuric acid. Available phosphorus was determined by the method of Burriel and Hernando described in Hernandez and Pastor (1989) . Calcium and potassium in the extracts were determined by flame photometry. Magnesium extract was determined by atomic absorption spectrophotometry. Aluminium was determined by titration of the NaOH obtained by adding NaF to the extract in order to form the fluoraluminate complex; the reaction lasted 1/2-1 hour, the titration was carried out by means of a pH-meter with 0.01 N HCl solution until a pH value of 8.3 remained constant for 2 minutes.
The climate, rainfall and temperature characteristics were obtained from published maps. Light characteristics, soil wetness, flooding and lithology data were obtained in situ.
The differences of Fe content of subclover populations for the environmental variables were tested by variance analysis (F test).
